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U.S.S.N. 09/768,155 
Filed: January 23, 2001 

AMENDMENT AND RESPONSE TO OFFICE ACTION 

Remarks 

Restriction Requirement and Double Patenting Requirements 

The examiner has made inconsistent restriction and double patenting rejections. In the 
parent application, now U.S. Patent No. 6,342,218, the claims were not restricted between 
method of treatment and composition. In this case, the examiner has declared the method and 
composition two separate inventions (which by definition cannot be restricted over the other), 
then rejected claims 8-10,and 12-14 as obvious over claims 7-12 of the earlier issued patent. 

Solely to facilitate prosecution, enclosed with this amendment is a Terminal Disclaimer 
to U.S, Patent No, 6,342,218. However, it is respectfully requested that the examiner reconsider 
the restriction requirement. If the composition claims in the first patent make obvious the 
composition claims in this application, and the method of use was not a separate invention in the 
first case, how can the method of use in this case be a totally distinct invention? Consideration 
of all claims on the merits is earnestly solicited, 
Rejection Under 35 § 112, first paragraph 

Claims 8-10 and 12-14 were rejected under 35 U.S.C. § 1 12, first paragraph, as 
containing subject matter which was not described in the specification in such a way as to 
reasonably convey to one skilled in the art that the inventor had possession of the claimed 
invention. Applicants respectfully traverse this rejection to the extent that it is applied to the 
claims as amended. 
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U.S.S.N. 09/768,155 
Filed: January 23, 2001 

AMENDMENT AND RESPONSE TO OFHCE ACTION 

While it is believed that the specification provides support for the phrase "prevent the 
anti-dsDNA antibodies from interfering with protein synthesis", claim 8 has been amended to 
delete the phrase. Example 2 clearly suggests that the function of anti-dsDNA antibodies is to 
interfere with protein synthesis. Blocking antibodies have been known in the ait since the 1970's 
and it was very well known that making an anti-idiotype antibody could block the function of the 
primary antibody. Furthermore, one of skill in the art would have read Examples 2 and 3 in view 
of the teachings of the specification on pages 9-12 to know that the anti-idiotype antibodies 
would prevent function of the anti-dsDNA antibodies in disrupting protein synthesis. 

Claim 8 now recites: 

A therapeutic composition in a pharmaceutically acceptable carrier for administration to a 
human patient having anti-dsDNA antibodies (page 9, lines 22-23); comprising 

single chain anti-idiotypic antibody fragments (page 9, lines 25-34; page 10, lines 1 1-19 
and 23-page 12Jine 11); 

immunoreactive with anti-dsDNA antibodies isolated from Sl£ patients (page 5, lines 

22-26), 

Explicit support for each element is indicated in parenthesis. 

Support for new claim 15 is found at page 10, lines 23-28. This is the embodiment that is 
to be in clinical trials later this year. 
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Filed: January 23, 2001 

AMENDMENT AND RESPONSE TO OFFICE ACTION 

Rejections Under 35 U.S.C. § 102 

Claims 8-10 and 12-14 were rejected under 35 U.S.C. § 102(e) as being anticipated by 
U,S. Patent No, 6,232,444 to Weisbart ("Weisbait*')- Applicants respectfully traverse this 
rejection to the extent that it is applied to the claims as amended. 

Weisbart discloses a murine monoclonal antibody, and states that one could make 
equivalent antibodies of any species of origin. This is not single chain nor is there any disclosure 
of how to make a single chain antibody - or that the binding of such an antibody fragment would 
effectively bind to anti-dsDNA antibodies. Neither can it be administered to a human as a 
human therapeutic. Therefore Weisbart does not anticipate the claimed subject matter. The only 
reference to "human" is with respect to the anti-dsDNA antibodies which are bound by the 
murine monoclonal antibodies (col. 3, lines 17-23, first describes the murine monoclonal - then 
says that it is specific an an idiotype or anti-DNA antibodies - which can be of any species - 
allowing the murine monoclonal to be used as a diagnostic). There is no method for making 
human antibodies since the only method which is disclosed (col. 2, lines 29-58) to make 
antibodies requires immunization with the anti-dsDNA antibodies. One could not legally 
immunize a human with such an antigen, nor is there any indication that such an immunization 
would be effective, since lupus patients are characterized by anti-dsDNA antibodies and there is 
no evidence they produce antibodies to these antibodies. 

Enclosed is a copy of applicants* publication describing the production of the single 
chain recombinant human antibodies. It required cloning the human genes from cells isolated 
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AMENDMENT AND RESPONSE TO OFHCE ACTION 

from lupus patients, then making them recombinamly, Zhang, et al. Lupus 11, 362-369(2002). 
Applicants isolated three different clones. Unlike the antibodies of Weisbart which bind at most 
59% of lupus anti-dsDNA antibodies (see col. S, lines 43-53), these antibodies, made from any 
of the three different clones that were isolated from humans, bind 100% of the patients' anti- 
dsDNA antibodies. It is this that makes these antibodies useful as therapeutics. 

Therefore Weisbart does not anticipate, nor make obvious, the claimed subject matter. 

Allowance of all pending claims is earnestly solicited. 



Date: May 29, 2003 

HOLLAND & KNIGHT LLP 
One Atlantic Center, Suite 2000 
1201 West Peachtree Street 
Aflanta, Georgia 30309-3400 
(404) 817-8473 
(404) 817-8588 (Fax) 
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Production and characterization of human monoclonal 
anti-idiotype antibodies to anti-dsDNA antibodies 

W Zhang', MB Frank' and M Reiohlin'* 
Oklahoma Medioal Re«ejirch FouiMltitioii, Oklahome City. Oklahoma, USA 

Anti-<lsDNA autoantibodies are the hallnwik of systemic lupus erythematosus (SLE) and freaucntlv 

^flhnr^?^r^" fegments as sinjjl^hain Fv fia£me<>ts (scPv) against anti-dsDNA 
MHbo*'. The anu-Id nionoclonal amibodies, specific for and-dsDNA antibodies, have been ctoned 
fromphajse di^lay tmxibo^ wFv libraries derived ftx)m a patient wift SLE. The V gc^e^e^S^, 
TnTr f,^™ T^' '^NA ob.ained f™™ the B cells of an SLE patient J^S^^l 
h^.i- I 1 ^^^'^ AfBnity-purified anti-dsDNA antibodies were used fot selection of 
bacienal clonw pioducuig syecific scFv antibody fiagments against anti-dsDNA andbodies and 
inn JH^?"^ vT^.""™'" '8° antibodies by EUSA. The anti-Id antibody 

An^l X^^ ^^^^l^ cross-reactive with polyclonal and monoclonal anti^ 

f^tt^ ti , °^i,V"J- ^^""^ "^"y ^"'''^ ^ '•s'^NA antigen. Tlic and-Id anybody 
inHibiUsd anti-dsDNA binding to dsDNA antigen in immunoassays and in die Oiihutia bicinae 
assay. The anti-Id scFv antibody fragments derived from human genes could modulate the 
pathOBenicity of anti^DNA autoantibodies and may have therapeutic implications in SLE.' 
T^^nuiy also be used as probes in studies of the structure of the idiotype. i*pi« (2002) 11, 

Key tvords: monoclonal antiidiotype to anti-dsDNA 

Introduction -pig specific suppression of undesirable irnmune 

c,„- J.. , ^. . , responses may be accomplished by the regulation of 

Systemic lupus erythematosus (SLE) is a clinically idiotype (Id)— anti-Id interactions, as postulated by 
dtverseaiitoimmune disease with potential for serious Jeme.'* Ids are defined as unique arTangements of 
organ dysfunction. SLE IS characterized by polyclonal idiotopcs (epitopes) present on heavy and light 
B cell activaaon of antibodies directed against a broad chains of immunoglobulins. Ids may be ether 'private' 
^l*; ° J I !i"5.^? f^""^ .^r^^^^^ Antibodies to or 'pubUc'. Private Ids are unique idiotope regions on 
double-stranded DNA (anti-dsDNA) are beU,eved to inuDunoglobuIin molecules from a single B cell cl ne 
participate in tissue damage, which cause clinical whereas public Ids are common idiotope regions on 
feadttes of disease,' particularly glomerulonephritis . immunoglobulins of either the same Id in different 
in SLE. Anti-dsDNA antibodies are deposited in the individuals or even antibodies of different specifici- 
a1^^ patients" and levels of IgG anti- tics. In the on-going interactions between the immune 
dsDNA antibodies correlate with the degree of renal system and antigens, antibodies are generated with 
'°!F?^vT histologically.^ The capacity of either private or public Ids. As the immune system 
anti-dsDNA antibodies to form immune deposits recognizes these idiotopes, anti-Id antibodies are pro- 
may be influenced by their idiotypcs.^ The role of duced. In previous experiments, we developed meth- 
the Id network has been studied extensively in SLE. ods that isolated anri-anti-dsDNA (anti-Id) antibody 

(Ab) from sera with anti-dsDNA and from sera with 
anti-Ro/SSA and anti-La/SSB precipitins in SLE. All 

•Corre^po^Jcnce: M Rei^hlio, Oklahoma Medical Research Foundation. f^lt^Z! El?'"^ f, immunologically speci- 

Oklahoma City, OK 73104. USA. Rwearen rounoanon, flj. reagents to Wock and/of dowtj-regulate anti- 

E-mail: MDni»-RBiciuin@CTnrf.ouh8c.edu dsDNA antibodies in SLE,' The aim of this study 

Received 1 1) December 2001; aeccpicd 20 March 2002 was to produc and Characterize monoclonal anti-Id 
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antibodies to anti-dsDNA antibodies by the phace 
display method. 

j Molecular approaches for the generarion of mono- 

clonal (mAbs) offer several advantages over tradi- 
tional methods such as EBV (Epstein-Barr vims) 

j transformation of B cells or hybridoma technology. 

T Molecular genetic approaches allow the use of genetic 
material from any source of available B lymphocytes 
to create random combinations of cloned heavy and 

I light chain Ig genes. The display and. selection of 
antibody fragments on the surface of phage mimics 
immune selection, and antibodies have also been 

; isolated without immunization, from repertoires of V 
genes rearranged in vivo or in vitra.^ *^ The same phage 
repertoire may be used to generate many different 
binding specificities, including those that are difficult 
to raise by immunization, for example against self- 
antigens. In this study, we have isolated anti-idiotypic 
antibody from a phage display library which reacts 
specifically with anti-dsDNA antibodies from SLE 
patients. 



Materials and methods 

Preparation oflgG anti-dsDNA antibody and 
preparation oflgG F(ab) 2 fragments 

The IgG fraction from one and-dsDNA positive serum 
(AP) was isolated by chromatography on DE-52 and 
protein A-sepharose (Sigma). Purified IgG from either 
DE-52 or protein A was passed through a dsDNA 
affinity column (Sigma). The column was washed 
with Tris buffered saline (pH 7.4), and bound protein 
was eluted widi 5M MgCl^. F(ab)2 fragments were 
prepared from purified IgG anti-dsDNA antibodies by 
pepsin digcsiion.io Human polyclonal antiidiotype 
antibody was prepared as described previously.'^ 

Patiant data 

A lupus patient with anti-Ro/SSA and and-La/SSB 
precipitins was the donor of the cells used in the 
preparation of cDNA. 

Construction of the IgG-derived V gene phage display 
library 

Blood from patient JN was used to separate white 
I blood cells (PBLs) over Ficoll. The RNA was pre- 
pared using a High Purity RNA Isolation Kit (Boeh- 
riger» Mannheim, Germany). The cDNA' synthesis 
i was carried ut for V„y, Vlk and Vj,;. separately by 
j diluting 4^ig of total RNA into a 4S\i\ reaction 
mixture, resulting in a 50 \x\ reaction mixture contain- 
ing 140 mM KCl, 50 mM Tris-HCl pH 8.1, 8mM 
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MgQj, lOmM DTT, 250 mM of each dNTP (dATP 
dOTP. dTTP and dCTP). lOpmol relevant constant 
region primers for IgG, and Cx, respectively, and 
first-strand cDNA was synthesized. The mixture was 
heated to 67^C for 5min before SOU of human 
placental RNase inhibitor and SOU of avian mycio 
blastosis virus (AMV) reverse transcriptase were 
added. The mixture was incubated at 42*^0 for 1 h, 
heated at 100°C for 3min, quenched on ice and 
centrifugcd for 5 min. 

Polymerase chain reaction (PCR) was used to 
amplify Vh, Vl^, and Vl;. genes. For primer 
sequences, see Marks et al}^ Reaction mixtures 
(50 ^il) were prepared containing 5jul cDNA, 
20pmol of each forward and reverse primer (equimo- 
lar mixture of the family-specific primer), 20|il 
dNTP-Mix, lOmM KCl, lOmM (NH4)2SO<,, 20mM 
Tns-Ha pH 8-8, 20mM MgCb, 100 ng bovine 
semra albumin (BSA)/ml and 1 U cetus DNA poly- 
merase. The- reaction mixture was cycled 30 times 
(94°C I min. 60*C Imin and 72°C 1.5 min) with 
flanking primers containing different restricrion sites. 
The cloning into PHENIX was carried out in two 
steps. The V„ genes were Hgated into PHENIX cut 
with Ncol and Sail and electroporated into £. coLi 
strain TGI. Then, DNA containing the V,^ library was 
prepared and each of the fragments containing either 
Vk- or V;i genes were cloned into PHENIX-Vh cut 
with Apa LI and Not 1 and elcctroporated separately 
into £. C(7// TGI, 

Soluble expression of scFv 

Single ampicillin-resistanl colonies were picked for 
the production of soluble scFv fragments according to 
Marks ei ai^^ 

Selection 

The phage repertoire was panned using Nunc immu- 
notubes. Anti-dsDNA IgG Fab2 was coated overnight 
at 4**C at a concentration of 20ng/ml in PBS.*^-'^ 

EUSA 

Single ampicillin-resistant colonies were screened to 
identify those producing antigen-binding scFv by 
ELISA. The IMMULON plate was divided into two. 
One half was coated with affinity purified anti-dsDNA 
Faba Ab at lO^ig/ml, while the other half of the plate 
was coated with the same concentration of control 
normal IgG F(ab)2. Wells were washed three times 
widi PBS and blocked with 100 p.1 of 3% BSA in PBS 
for 2 h at room temperature. Wells were wash d three 
times and 50|Al/ml bacterial supernatant containing 
expressed scFv protein was added to both sides of the 
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plate. Incubation was for Ih at RT. Wells were 
washed three times and 50^1/well of anti-VSV-G 
(clone P5D4) tag mouse monoclonal antibody was 
added at I jig/ml in PBS. Incubation was at RT for 
1 h. Wells were washed three times and conjugated 
anti-mouse monoclonal antibody at 1 \ig/ml in PBS 
was added. Incubation was at room temperature (RT) 
for I h. Wells were washed fliree times, substrate was 
added and plates were read at 410nm. 

Purification of scFv 

The scFv fragments were purified by Protein LA 
agarose column and characterized by SDS-PAGE 
and Western blot. 
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Control scFv antibody 

Anti-Ul A (SPAI) clone was the generous gift of Or 
WJ Van Venrooij. This phage display scFv antibody is 
directed toward Ul A protein. 

ELISA for detecting (he Id on purified human IgG 
anti'dsDNA antibodies 

IMMULON plates were used to detect the Id on five 
affinity purified human IgG anti-dsDNA antibodies 
isolated from SLE patients sera, three human IgG 
anti-dsDNA monoclonal antibodies, and normal 
IgG as control. The ELISA plate was coated with 
purified scFv (5 Mg/ml) and purified anti-dsDNA Ab 
was applied to the plate. Binding of IgG was detected 
using goat anti-human IgGFc fragment specific alka- 
line phosphatase conjugate (Sigma). 

Inhibition 

Inhibition of anfi-dsDNA binding to anti-Id Ab by 
dsDNA antigen. The method has been described. 
Reaction mixtures of anti-dsDNA antibody at the 
same concentration and antigen at varying concentra- 
tions were prepared. The ELISA plate was coated by 
purified scFv (5 |ig/ml). Calf thymus dsDNA and 
yeast transfer RNA were incubated for 2h with anti- 
dsDNA antibodies at RT before being transferred to 
anti-Id coated wells. The amount of human antibodies 
bound to the plate was determined using an anti- 
human IgG Fc specific alkaline phosphatase conjugate 
(Sigma). 

Inhibition of anti-dsDNA antibodies binding to dsDNA 
by anti'Id Ab. ELISA plate was coated with 
dsDNA antigen (20Hg/ml). Reaction mixtures of 
anti-dsDNA Ab at the same concentration and anti- 
Id Ab at varying concentrations were prepared. The 
mixtures were incubated for 2h at RT before being 
transferred to dsDNA coated wells. The amount of 



anti-dsDNA Ab bound to the plate was determined by 
using an anti-human IgG Fc specific alkaline phos- 
phate conjugate (Sigma). 

Immunoftuorescent staining and analysis. An indir- 
ect fluorescent antibody test utilizing Crithidia lud- 
liae to detect and titer the presence of anti-dsDNA 
antibody test kit (HELIX diagnostic) was used. Fluid- 
phase inhibition of anti-dsDNA binding by anti-Id was 
performed at RT for 2h prior to staining. Anti-Id 
samples and controls were added to slide wells and 
incubated for 30min at RT, followed by PBS washes. 
Fluorescent goat anti-human IgG was added and 
incubated for 30min and then washed. After adding 
the coverslip, the slides were read with a fluorescent 
microscope. 



Results 

Selection of human anti-anti-dsDNA antibody frag- 
ment 

The phage display library containing the cDNA from 
the PELS of patient (JfN) with anti-Ro/SSA and anti- 
La/SSB antibody was screened for the presence of 
human antibody fragments directed to the IgG anti- 
dsDNA antibody (AP) and normal IgG as the control. 
The clones producing anti-anti-dsDNA reactive scFv 
firagments were observed afler a single round of 
selection, and the number of positive clones increased 
with each subsequent round. In all, 96 individual 
bacterial clones were induced to produce soluble 
scFv fragments which were then tested for binding 
to the selectmg antigen in the ELISA. PGR fingerprint 
analysis of the V gene cassette showed a unique BstNI 
digestion pattern. The V regions of selected scFv 
fragments were determined from double-stranded 
DNA purified with QIAGEN kit, and sequ ncing 
was done in an automatic sequencer. Anti-anti- 
dsDNA antibody was isolated from patient-derived 
libraries by four rounds of selection^ using purified 
anti-dsDNA antibody (AP) as antigen. The specificity 
of the antibodies was determined by ELISA. Two 
antibody clones (812, Al) reacted with anti-dsDNA 
antibodies and neither clone reacted with Ro/SSA and 
La/SSB antigens in ELISA. All the work in this paper 
was performed with the B 12 scFv. 

Protein purification and analysis of binding affinity oj 
soluble scFv anti-Id antibody 

The scFv antibody was puiified in one step on a 
protein LA agarose column (Clontech). The purified 
scFv fragment was detected by Western blot (Figure 
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! 1), using tbe anti-tag (anti-VSV) monoclonal antibody 
: to identify the scFv 30kDa protein, 
j The purified anti-dsDNA antibodies (AP) were 

* coated on an ELISA plate for testing purified scFv 
binding, while a human anti-Id polyclonal Ab isolated 
from a SLE patient's semm served as a positive 
control. Normal IgG and the clone producing anti- 
UI A scFv antibody served as un-reactivc controls. As 
j seen in Table 1 and in Figure 2, purified anti-Id binds 
I to anti-dsDNA antibody more strongly than to normal 
I IgO while anti-Ul A scFv antibody binds similarly to 

normal IgG and anti-dsDNA antibody. 
I We also used anti-Id scFv antibody to coat the 
j ELISA plate for testing different anli-dsDNA anti- 
body preparations binding to anti-Id Ab. As seen in 
Figure 3, five different affinity-purified polyclonal 
human anti-dsDNA populations were shown to bind 
! the anti-Id (B12) scFv Ab more strongly than did 
normal IgG. Three human monoclonal antibodies also 
bound anti-Id (B 12) scFv fragment more strongly than 
did nomial IgG. Affinity purified IgG anti-Ro/SSA, 

i Watt#m blot of scFv Ab 

1 2 3 

! 

t 
I 

i 
I 

I 
I 



1 2 3 

Figure 1 Western Wot of BcFv Ab. Wesrtm bloiting of irnmunoreaciivc 
protein from soluble JCFv Ab. Lane I — punficd anIi-UlA protein scFV 
anribody was clecunphoresed on 9 15% SDS-PAOE gel. Lane 2— 
purified >ntf«ld (812) soFv antibody was electrophoKsed an a \5% SOS- 
PAGH gel. Laf\e 3 — bacterial supernatant not combining 9cFv fragments 
control Lanef I. 2 and 3 were probed with mouse anti-V5V i^g mono- 
clonal antibody. 
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anti-La/SSB, anti-UlRNP and noimal IgG bound 
anti-Id poorly and equally. The U detected appears 
to be clearly present on the IgG anti-dsDNA but not 
on the IgG anti-Ro/SSA, anti-La/SSB, anti-UlRNP 
or normal IgG. To show the generality of these 
findings an additional 17 .samples of anti-dsDNA 
were assayed in their ability lo react with the anti-Id 
B12, as seen in Figure 4. 

Characterization of the Id on IgG anti-dsDNA Ab 

The IgG anti-dsDNA antibodies were studied for the 
ability of cognate antigen to inhibit binding to the 
anti-Id reagent. The rationale for this assay was that 
dsDNA should be able to block the reaction if the 
idiotype was an intrinsic part of the antibody binding 
site. The results of the inhibition experiments are 



Table 1 Reactivity of purified anti-dsDNA antibodies with anti- 
Id reagents, isolated human anti-Id antibodies »nd scHv anti-Ul A 
protein antibody in ELlSA 



Coaxed with Ccmtd 



BJ2 (scFv) anH-td aniibody Lt9 0.20 

A 1 (ficPv) ami-Id antibody 1.02 0.15 

IgG anti-Id antibodies from lj5 o.30 
paiicnt semm 

Ami-Ul A protein UcFv) u.I9 0.13 



9cFv(Q12> binding tQ antl-dsDNA antibody 




1 2 3 A 



Figqre 2 kFv (B12) binding to anii-dsDNA antibody. ELISA plait wss 
coflicd .with anti-dsDNA Fab2 (lOpg/ml). ftcsulis expressed as niean 
optical dctwity (OD)J:a.d. I, Anti-Id scFv antibi'sly (I512| 
(i. 1 9 ±0.021): 2, human 9Tiii-ld antibody from patient SQrvm 
(l.l5±0.212)i 3. CFri IqG (O.I9±0.14I): 4, anti-Ul A scF^ aniibody 
(0.2 ± 0.070). Goat nnti-bumoTi Fc conjugate was used to detect binding of 
human anrt-Id antibody and CFIl IjG. and mouse antl-vsv conjugate w-as 
used lo detect scFv binding. 
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Figure 3 Anti-dsDNA and control aniibodies reacting with Si 3. Anti- 
dsDNA and control ami bodies vftrt assay<»d by Id-apecific ELISA. The 
ELISA plate was coaieB with Sji^/ml anli-Id (BI2) antibody. Diffcrcni 
affinity purified anirbodics were applied to the pl^fe at an IgO concentra- 
rion of 5ng/rtil. Result* expressed as mean 00±&.d. I, A.P. polyclonal 
aati-dsDNA antibody (0.81 ±0.042); 2. S.D. polyclonal anti-dsDNA anti- 
body ( 1,02 ±0.1 «3); 3. S.L. polyclonal anii^NA antibody 
(1.04 it 0.084); 4, P.C. polyclonal anti-dsDNA antibody (0.9 ±0.042); 5, 
D.S- polyclonal anti-dsDNA antibody ( 1. 12 ± 0,099): 6, RH14 monoclonal 
anii-dsDNA antibody <0.94±0.042); 7. 32.B9 monoclonal anti-dsDNA 
antibody (M8±0.19B); 8. 35.2) monoclonal anti-daDNA antibody 
(0.76±O.M2); 9, CFII IgG (0.16±0.070); 10, D.S. polyclonal anti- 
Ro/SSA antibody (0.18 ±0.042); U, ICA. polyclonal ami-La/SSB anti- 
body (0.2 ±0.056)1 12, 1356 polyclonal anti-UI RNP (0.2 1 i 0.084). 



plotted in Figure 5. As seen, 5\xg/\00\i\ DNA can 
inhibit the binding of three anti-dsDNA antibody 
preparations from 55 to 80%. As a control we \ised 
yeast transfer RNA, which was not effective in inhi- 
biting this interaction. The scFv anii-Id antibody was 
also studied for blocking anti-dsDNA antibody activ- 
ity. As seen in Figure 6, the concentration of scFv 
fragment required to inhibit the anti-dsDNA antibody 
to dsDNA antigen by 50% of maximal binding was 
about five times higher than the dsDNA antibody 
concentration. 

An indirect fluorescent antibody test utilizing 
Crithidia lucHiae was used as an additional method 
to detect and titer the presence of anti-dsDNA anti- 
body. We have shown that the binding of anti-dsDNA 
antibody binding to the crithidia kineloplast can be 
effectively inhibited by anti-Id scFv antibody, as seen 
in Figure 7. Indeed as seen, 1 |ig/50 \l\ of anti-Id scFv 
antibody partially inhibited bbding and 4|ig/50^il of 
anti-Id scFv antibody completely inhibited binding. 

These data taken together . attest to the specific 
reactivity of the scFv fragments with the binding 
site of anti-dsDNA antibody. 

Luptrt 
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Flgtire 4 The addiiioniil 17 anti-d»DNA and control anLi bodies were 
assayed by Id-specific ELISA. The ELISA place was crated with 3 ng/ml 
anti-Id (Bl2) antibody- Different affinliy-purificd antibodies we« applied 
to the plate ai an IgG concentc^tion of 5 ug/mL Results expressed as mean 
ODis.d. I, Cni (OJl±0.070); 2, RE, polyclonal anti-dsDNA antibody 
(0.68 ±0.056); 3« F.C. polyclonal anti-dsDNA antibody (0.66± 0.056); 4, 
R.R. polyclonal miti-dsDNA antibody (0.36±0,014): 3» S.R, polyclonal 
anti-dsDNA antibody (O.«6±0.056): 6» A.I. polycIonal anti'dsDNA anti- 
body (0.8S± 0.028): 7, HJ. polyclonal ami-dsDNA antibody 
(0.65 ± 0.070); 8, TJ.A. poiyclonai ami-<lsDNA antibody (0.82 ± 0.028); 
9, W.C. polyclonal anu-dsDNA antibody (0.97 ± 0. 1 13); 10, BJ. poly- 
cional anti-dsDNA antibody (0.9? ±0.04); ll, D.B. polyclonal anti- 
d«DNA antibody (O.B2± 0.098); 1 2, N.S. polyclonal anti-dsDKA antibody 
(0.73± 0.070); 13, J.F. polyclonal anti-dsDNA amibody (0.88± 0.098); 
14, H.E. polyclonal Hnh-dsDNA amibody (1.09± 0.282); 15. R P. poly, 
clonat anti-dsDNA antibody (1.05 ± 0.056); 1 6, J.F. polyclonal anti. 
dsDNA antibody (0.73 ± 0.084): 17, E.M, polyclonal anij-tfsDNA antibod> 
(0.95±0.010); 16, C.W. polyclonal anri-dsDNA amibody (1.5 5 ±0.1 20). 



Discussion 

We previously reported on methods of isolation oi 
anti-Id antibodies Co anti-dsDNA antibodies from sen 
with anti-Ro/SSA/La/SSB precipitins as well as frozr 
sera with anti-Ro/SSA and anti-Ul RNP precipitins ii 
SLE.'''** All anti-Id antibodies have the potential a: 
immunologically specific reagents to blocjc and/o 
down-regulate anti-dsDNA antibodies in SLI 
patients. 

We report here the isolation and characterization o 
human anti-Id monoclonal antibody iragments (scFv 
against anti-dsDNA antibodies. The antibodies spcci 
fic for anti-dsDNA antibodies have been cloned fron 
a.phage-display antibody scFv library derived from i 
patient with SLE. The anti-Id antibody showed broai 
but specific cross-reactivity with several differen 
polyclonal and monoclonal anti-dsDNA antibodie 
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AnlMsDNA binding to bcFv B12: Inhibition by 
dsONA 
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CMC? t'^ding 10 scFv B12; inliibition by dsDNA. 

If.^fti.'T ^ ^ r?"? ^ concenuBtions using 

yeasr RNA as cojrfrtl. I, A.P. polyclonal anti-djiDNA mibody: 2, PC 
pojyclonal ant.^DNA antibody: 3. D.S. polyclonal anti-dsDNA amibody! 

from unrelated individuals. We established a patient- 

JSir^'xriv Y P^'f ^*^'^y 'i^™y "Sing a 

raENlX-derived phagemid vector petmitting the 
rndependent cloning of the and Vl gene reper- 
toires. The V gene repertoires were derived ftorn the 
RNA obtained from the PBLs of an SLE patient 
with anti-Ro/SSA and anti^La/SSB antibodies 
Interestingly, neither of the isolated clones had 
anti"Ro/SSA or anti-La/SSB activity. The cloning 
strategy was designed to maintain the diversity of 
the repertoire. The sequence diversity was assessed. 



Monodflnal anli-Utatypcs to intl-dsDIU anttbodltt 
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InhlWtlon of antl-deDNA binding activity by 
8cFv(Blz) antibody 
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Flfttare 6 Inhibition of amindiJiNA binding activiiy by icFv (B]2i 
andbody. ELISA plate was coated with 10jig/m( dsDNA. Anii-dsDNA 
antibody mixed with DI2 at various coiieennadonii using onli-Ul scFv as 
S^nMA' ^•''J^^T^IT^ anU-djDNA antibody; 2. S.D. polyclonal anti- 
d5DNA antibj^; 3. J.L. polyclonal ^nli-dsDNA anribody; d, P.L. polw 
clonal anit-dsDNA antibody: 5, D.S. polycI™i ami^DNA antibodv^ ' 



and it was demonstrated that all major Vh famiJies 
were represented combined with a diverse set of Vl 
genes. After using purified anti-dsDNA antibodies, 
selection of bacterial clones was accomplished 
producing a specific scFv antibody fragment against 
anti-dsDNA antibodies and no reactivity with normal 
and other IgG antibodies as seen by ELISA. Its 
binding to anti-dsDNA Ab was largely inhibimble 
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on^did It mhibjt anti^NA activity in immuiio- 
chemical assays, but also inhibited anti-dsDNA bind^ 
ing to cells. These characteristics are analggous to 
those observed with polyclonal human anti-Ids The 
ongm of autoantibodies in SLE is unknown, and the 
niechanisms that account for the divereity of sei^locic 
abnormal.t,es .n the disease ^ poorly understood. 
IgG autoantibodies to dsDNA appear to play a pm- 

Zw? wV" 'T' "^P^****- groups have 

Snr?3.5'"?"^ f anti-asDNA antibocMes to live 
^tl '. , f instances penetration 

with nuclear localization. Anti-dsDNA antibodies 
appear to be very polyreactive and react with a 
variety of mtra-cellular pr<5teins such as Sm/RNP 
vunentin, laminin and heparan sulftte. Such infonna- 
tion may prove invaluable for the design of antibodies 
as drug dehveiy systems for the transport of 
an mtracellular therapeutic agent. In patients 
who spontaneously recover ftom autoimmune 
diseases aritiidiotypes may play an important 
role In fact autologous antiidiotypes against auto- 
antibodies have been demonstrated in the sera 
of patients experiencing remission in a variety of 
autoimmune disorders.'^-" 

We have produced a novel phage display anti-Id 
reagent that will enhance our understanding of the 
regulation and pathogenicity of anti-dsDNA antibo- 
dies in SLE. Anti-dsDNA antibodies bearing a3or 

^"^^ P^'*^"^ their binding to 
dsDNA inhibited by anti-Id scFv antibody fragments 
m vitro. 
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